Transcriptional upregulation of SCG10 and CAP-23 is correlated with regeneration of the axons of peripheral and central neurons in vivo.
We have compared SCG10 and CAP-23 expression with that of GAP-43 during axonal regeneration in the peripheral and central nervous systems (PNS, CNS) of adult rats. SCG10, CAP-23, and GAP-43 mRNAs were strongly upregulated by motor and dorsal root ganglion (DRG) neurons following sciatic nerve crush, but not after dorsal rhizotomy. When the sciatic nerve was cut and ligated to prevent reinnervation of targets, expression of all three mRNAs was prolonged. Neurons in the thalamic reticular nucleus and deep cerebellar nuclei transiently upregulated these mRNAs after axotomy, and showed prolonged upregulation of all three molecules when regenerating axons into peripheral nerve grafts inserted into the thalamus of cerebellum. Neurons in the dorsal thalamus and cerebellar cortex showed poor regenerative capacity and most did not upregulate any of these mRNAs. Thus, in both PNS and CNS neurons, the transcription of SCG10, CAP-23, and GAP-43 mRNAs is coregulated following axotomy and during regeneration. Signals from living peripheral nerve appear to maintain expression of all three mRNAs in regenerating neurons, and in PNS neurons downregulation correlates with target reinnervation. Thus, SCG10 and CAP-23, as well as GAP-43, are likely to be important neuronal determinants of regenerative ability.